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CONCEPTUALDESIGN FOR AN AIR CORE 2 NRC-AMP RLVERSED FIELD EXPERIMENT*

Charles F. Hammer
Reporting for the ZT-40U Conceptual Denign Teanr

Loa Alamoa National Laboratory
Loe Alamoa, New

ABSTRACT

The Los Alamns CTR Division la involved Ln the
conceptual design of a next phane Reversed Field Pinch
experiment. The p~?-r Mill diacusa, in general, some
of the phyriica quentionn that the experiment will
addrea B. Also in more detail it will diocuas the
engineering parameters and the possible herdware design
floluticrnn.

The experiment ta desf~ned to produce a plasma
current of shout. 2 MA whtch can be nuntelned for nho{lt

200 ma. The electrical energy for the system {n pro-
vided by a large motor generator net. An indttctive
energy store iR uued to drive the magnetizing and
poloidtil field windingn. A capacitor bavk provtden the
nnergy for the t.orotcfrrl field windingn. The current in
troth clrcu~tn Is mnlntnined hy using SCR controlled
trnneformer rectlf~ern.

Introduction—----- ------- .-

Ourin& 1’)82 and pnrt. of 1983 the l,on Alnmon
CTR-I)lvl#lon hnri beo II tnvolvod in tha conceptual dcfIIRn
of II 2 Meg-Amp, Air core * Itovr!rnrd F1.,ld KxpPrtmont

(fflJP) (Illlistrntml tn Ftg. l), which tn rofcrrerl In nn
~T-tt(jN. Thfn pnp~r’ pre~cntm n aummnry of this wrrrk. l

1)11rl IIR thim period zT-/4mf WmI oporltt rd nu n
phyrlrn (Bxl)ertmt,nt nnd l~r{)vldod thr hnntn for mlirh of
I.110 tlllnkln~ tllnt hnH gonrI !nLI~ thr denl~n Of zT-40u.
Ft.li,?lngn frnm ZT-40M IIIIVC renu 1t m! ill II Cent Inllolln

Pvol, ll inn of 1110 ZI’-40O Concoptunl (Il$nljr l}. AM nl)

oxnrnplp Oi (IIIH tfl, lhc rnnrrptunl ZT-4011 liner dnnl~n
II I,(*II not Itlc(}rpornto n fvnl~lre wlllrh nl 1(;wt4 ropnt r abr
r~ljlnrvmnnt of (Inmnfiod 1 I nor nrrt ioIIn wltl, (,~lt rom(jvln R
I II(* ont Irv I lIIor. flxporlnnrp (r,}m ~T-/4(}M Itttl!rnt vu
t 1!111 tt Wt)illd Ill, II IInl rnl~le III ho nhlm ttj rvl,nlr fir
rol~ln{,o ;~ort lntln of tht, Iltter fn plnro, ‘rhl~ rnonnfi tho

CI!IIi+IIplt I,Il Y.T-6011 I lnt, r dI. NIRn wtl I pr[)bnhly hnve t o ht~
(!hnll~pd .

I,,xl, r,rlmvtlt (l!IJiIll lvr~. . .

‘~l\f.,{*xlit,llln,~llt/11 prtturnm I(II n 4011 wll 1 nddr I*n II n
nilmbr i)f nt. loIIt tl Ii 1111(1 lt, (,lll)olo~lt$ltl” t,vllla$n Ilrllo(l
II PII)W,

o lh*m, *ltnf rote nntt I~UlrIIIIl f!ltkl,tmont III NF1’ pllyril[rt.

w A1, t\ t Ovl$ Illfllltt 1(, nlll I)lnnmn nt)orny n{}loly t l,r[)tl~h
t)l)ml~,. 110,11 IIIU t,tbrroltl n ,

*’U\, !:k ptIIIIIIIIki 1111(1111thr mInpl ton III ll!i I)III;<.

t4exlco 8754;
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●
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Ffg. 1.

Arhlcvo nnd mnlntnln hotnu of rvnrtc,, Irtt. vrt, )ut

I)rmnnntrntr 111Rll-c. (lrrt, \lt-d(*!l~!t y (~llornt 1011.

(:t~nt.rol plnnmn wnll Ilttornrt Ionn,

(;ont rttl R, F.11. mnKnol I{*H rvlnl o,! III ofl!!lltl)t’lllm, wnl I
ntnhlltr, nt 1o11, /111(1 lllll)Wllt)l{I f t, Id II II II IN,

ol)t nln t.tlu IRy ti,IIItt lntlmrlll t Ire,. Itn<l III If!mn t oml)orthl \Iro

nrnl Infi wllll dvllnt I y nll~l plnttnw I. Ilrl I. 111 .

‘r($(.llll!)l(~~l(.111 011 It,l,t IVIJII Illrltldo:

●

●

●

●

Extontl I [mltor ntllom~,n, nlltl ,8*,,,”! ,,,3 p(,l,)l(lnl t!,l[l
toroldnl dlvvrtor nt.ltl$mvfl.

I)ovoll)p nll(l t ,*W* flrf~t-wnll 111,!4l~ll!i l,llpttl.lt$ Ill

rvnrtnr Ilko tlltltmnl unll lIIn~ll IIH (’I NW’m’),

}!xnmlno ~alnrt ttlb m4. t 11<,,1,1. 1)1,t tlll,ltl!l, I Ill, f1*#1,41t)lll l\,
of rltml) I IIB t 11(, (,(trta,!)t 1111I I I t,t t 110 I(FI! 11,1,1 1),.,.1!
0111Nl)l Intloll.

Kmnmlt\t* rw,n!ita I III Ml vn,lv III nt I* C,III t IQIII III I vv ,

MI I[4111110 lknr Ill It 11)11

‘I;,IIII II Ant!tvnbly

‘1’IIIJ Vna’uwn I 1111,1 :IIUI nh,!l I nNn IImlIIV (Nt, rt I,}t, ,Ih, )W,t

: 11 rl~, Y) In IIIItt I, nlml 1111 t ,, t lint IIno,l ~111 Y,’l’ htl!~: ,

‘TIIv I ltl~. r !n I:!tI(tr ~11 IWO IVI. I!!ll>!lt,l fl:~’) !11,! lflw ?:l. tl Itlll!:

Will!, tl ,lr’rl 1(,1114,(1 l,,~,ltll:~t Ily wtl,l~o nllnlll~d lry!lldllrnl
MI$t,l Itltln, ‘Till. Vn(tttlm Itl\tl dlnp,lltlnt tt, Itttrrltl 11$111 N Ill **

I,){nt 1$,1 !11 tlll~ )! II II IIIM nl.lt I!llln, f’llr lltll,l t ttl mtl,lo 4)1
I,nnl nl(tmtttilm wltl I,h In fll)mlilnl Iy ’11 mm Illltl(, ‘Tilt.
nllol 1 nl ,itll, itlro t,tllbntnt M or II nnll,l ,,IPI n,.,, ! I,,, \,, Wl,[(.l,

Ittl, pll!,lnt$ly Ilwt(,lltlw$,l 1,0 t II,< f ttlnl (Ilmt$tln Illlln ,

I(XI romo tnr~t w! I 1 I,t* lrIkm I III II II IV III IIIK low ti*Iilnt IIII,,V*N



TABLtI I

ZT-40U Descriptive Specification

Plasma Current (MA) 2.0

Sise Time

Flat-top Time

Major Radiua

Minor Radiu@

Vacuum Liner

Pofisible wall

Shell (cast a

at th~ rond!lc’
nsncrnhly will

(m) 20

(me) 200

(m) 2.15

(m) 0.4

Inconel 625) th~ckness (mm) ?.3

loading (M1’/m:)

uminum) thickness

fng lo~ntn of the

-1. to 3.

(,,im) 50.8

nheli. Tht! final shell
h~,Je’”2 vcrtlcnt inflwlntlnR joints and one

ho.. ~zontal brcnk nt the ln#ide of thu torun mldplar,u.

,
,’

,e, ,,O”, ”,1’ .“
a, ,,

m:,,;;::?‘w” ~’y *,.’+T,
[.

A ,
(~ .,

!,,, ”!”,, ,, ”,, ,, ,“ !!1.
.,,!”,,”,”(, \’ ‘t **an “!,

“,”,,. ,, “,!)”
,,” ,,!” ,,, ,.,,,,

““o

.

‘1‘,,,,*,/

,!”x::,, ,””

TIII. rt$ nrt+ 1/ It)r, )l(lnl f Iv III (,111 mtltlt. lt*N 111111111 f,ll

Iltll T(lrml y ,111 !111, Itlltltl It)l, ntvd III ‘>” Int orvnlrn, Vl,lll

mt)ittlln C.II IInlntfI Or tw~) nd !tiroul 1~11la Wllh ,,rl<,l\ 1,{)1 I

mnk I IIK I W(* , Illnlllt*l ,* I \lt llr4 Itt’lllll!$l t II** IIlttttl Wtll[,ll

14. NHIIN III :, +IItlIl t)r 71H{tdw. Inllivld!llll (,tlll M firo

mnfilo (It thl II Inmlttnt 1+{1(,(IIIIIvI ml rlpu, wrnppod wlllI t npv
lIInt Ilnt tIIII WI II III lrI mIpllod lIIrIt I\ll,*r III lnntnllnl 1,111

1)11 t II(* 14,111 It)tm, ‘TIII, 1,1)1 I I(ltm IN nltntltod ‘II nll I*l I
Ill Itlr 1,) wlll,lltl~ III,* (!11[1, ‘1’IW* Isl,l I 1,1111 1)1* Wanltlll I 11

plnt,tl Iulttttllll$ thlly nttl I Ir)rllllt$ IllIll 1$1111 111$ IIvot Inpllld,

O{ IIIIH tlIln rotl!trfin 1110 Inlnl tltbmht+t, 1)1 IltRll l,tlrv,$l)t

lIIIIlln iIl llIn ‘T.V. nvrtlmm wlIIIII todti(,en 1110 (,,ml,lexlty,

rIIlt IIIhIl rlltld UIItl N

‘TI18* l’I)l IIt Ilnl flel,l nvnt~m I ,Illutnth or mf*~llol lrf IIR

(M) nll(l qlllllhllum (K) (’III I wllllllll~n. ‘Tllt,l*~ n ro I h

M t!lllll (loo” Illtlln Illtltl) *11(1 11 1! I!II III (21,1} IIll”nn
1!11 III) Wh![tl hI’P Illrfild NII IIhllWll Ill ~{h. 1. Tht+ (.1)1 I

nnrtmtrhl Ion tir P mnalti Itnltlu I,ttlll,ot bnt MtIIIfh tiIId n th-lmll

nt~t t IIIK plttnl Ir n(lltonl VH I \I 1111111I hn rIlpper tot pl,lrtl

Each winding system is connected through a patch panel
to the buaa system to the reapectlve energy oyuteme.
The patch panel is designed so that various
series-parallel coil interconnections are poaolble.

u
_tl\lr Jl ll;~,l !1, ~

[I]nllll!]],(l(l,, l!,

lrl~ilro ‘1.

M~*chnnicn: Slq)p)rt :;tr~tctl)rc. . .. . . . . . . . . .. . . . . . . . . . . . . -----
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r,lintmum. The control comput.. r will comm~lnlcnte with
1over level mt,hsy~tem cnmputoro by mcnna of hiRl] spcrd
links. The suhnystcm computers will run n common
crrntzol program thnt carries out local contrnl nnd
monitoring functionR under the dtrect ion of LIIP controi
computer. In tile event of o suhsystcrn fn!,lt, tlte
nubny,. tcm Compt!ler will t nke lrny imm,,dintr nctioII
required nnd then notify the mnin control computer,

Special l~e_R_i&n (;otlFI idor~lt ion. —-. —-- .. . . .. . . .

I,nW mngnet. tc field orrorn in tl)e pln~rnn regtnn nnd

FJIIFIy din~t)ontic nCC(IHS “() tlio ~,lnwmn r..~if)n plny(,d n
wrv lR:grI roir fn the [IOHI f,ll nn(l I Ocnt i(lll of rot 1

nyn I,.ms, ‘f’()f,.! rth[,r roduco f iold orr{!rfl tl)r utr~t(.t~)rv
for t tlo o~p~rirn(, nt hIIH b($rn drnigned UNinK ,,,),,..
moRllot ic , non-r .)nd\Ict t nR mntorlnln. ‘f ’111~ mrrttnlllrni
ntrurture of tho inn,.hinr IH NII(II thnt It rnu h,, Lnkcn
npnrt to n m{)iltllnr iItnll!I>Il, WIIi{,l I wt II incllittlto t110
dinnnsombl y (1r tho f rt,nt v 11(1 I 11 t11(, I, V(*O1 (If n

c.ompf,n(, nt f al iuro,

l)lngllt Jntic nod vrr{lllm pt~rt II nro rolntlvoll Inrfi(,
t f) n I l{~w Ron(l fl(,rvuta t() t Ill, vl\rtlttm r~lotl for

dln~ltt)~tfv n,ld Vnr II III,I l,\lmljlllR lltlrl)~>tart~. A[ltl:t t(,llnl iy,
thr Inrgo p~)rtn nrII very II I~NltIll Ile for IIIP lnttlnl Int lt~II

nnd rotm)vni {~f I tmlt or hnrdwnlv,

!)1 Ilvr 1.(PIInl(l I.r4tt ltIOII. . . . . .

‘f%ifI wllmm:lry <i~tvn I14~t hvRl II I II ntl :1’IUGN n 1 I IIf I 111$
n ronn Wlll(,ll w.lrv lnvl~Nt l~nl 0(1 /1!1 Ilnt’1 of tl~,l 7,,1-/,()(!
,ll~l?I ~11 III Il!ly, ‘TII,* f!il l!)wlll~ r!tll) ],., I d Ildlvo 11,.<.11
cKn$ll 111,(1 I II (1011111 1; MIIRNOt l,t I , [)lll#tll*l*t II-M ,
F,lort r{)mnflllot I c C(,mpnl I 1)1I I t y (n{,t mnl A11(1 fnlll I
Vtllldl t tt)lbfl ) , Pt)wol’ SIlppl Ivn, !;WII (.lllllq !:ynt omn, Flolll
[;(II 1 l)onl~II, Mm,.I1nt!l,.,tl S1 III(I III P, 111,,,11 Vm\tt\ttn !; yn t I*IH ,

Slll$l I nnll Illllvr I)ON!MII, I,lmtlf,l !iy,tlom, fiItIl l:~mtl]litof

ntI(l Ih)nt 1111 Synt em,

At-kll(,wl#~ttUt$ln,*ltt fIIr t III)MV WI,II IInvo it~tlt IthIII ,.,1 I t)
! tlill work !A VI*I’V d! f f Illl!l bo!*tl It I14, of I lI{J Irrfho II IIInhI$I

\lr (Ietlttnt ml Itldlvt,l,lnln t Ilv, )lvt,(l. I(III Ilol’ I Ilntl
~,vcrlab~bk ntily t)III*, I III* n,klttbwlt~clflt,tnt~ttt n UII t I) n I I t ;It)no
Who Wol’o Illv!)!vo(l Wt!ll I 110 7,’[ h!lll dl~nt~ll Pl rlllt .
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